Docosapentaenoic acid is converted to docosahexaenoic acid in the retinas of normal and prcd-affected miniature poodle dogs.
Docosahexaenoic acid (DHA, 22:6n-3) is the major fatty acid of photoreceptor membranes that is necessary for optimal retinal function. Miniature poodle dogs with progressive rod-cone degeneration have lower plasma levels of DHA than normal dogs and higher 22:5n-3/22:6n-3 ratios. The purpose of this study was to test the hypothesis that the metabolic defect in dogs affected with progressive rod-cone degeneration was a reduced capacity for ocular synthesis of DHA from its precursor 22:5n-3. The in vivo retinal conversion of [14C]22:5n-3 to [14C]22:6n-3 was investigated by injecting normal dogs and dogs affected with progressive rod-cone degeneration intravitreally with [14C]22:5n-3. After 72 hours, rod outer segments, remaining retina, and retinal pigment epithelium/choroid were analyzed for metabolic products. Using high-performance liquid chromatography, six radioactive peaks were detected in both normal and affected dogs: [14C]20:5n-3, [14C]22:6n-3, [14C]22:5n-3, [14C]24:6n-3, [14C]24:5n-3, and [14C]18:0. The majority of the label in each tissue was in 22:6n-3 and there was no difference in the dpm% of [14C]22:6n-3 in normal and affected animals in any of the three tissues. Voss et al (J Biol Chem 1991;266:19995-20000) proposed a new pathway for the synthesis of DHA that involves elongation of 22:5n-3 to 24:5n-3, desaturation to 24:6n-3, and beta-oxidation to 22:6n-3. Identification of the products [14C]24:5n-3 and [14C]24:6n-3 verified that these putative intermediates are present in the dog retina. The finding of large amounts of label in DHA shows that the normal and progressive rod-cone-degenerated retina and retinal pigment epithelium are capable of DHA synthesis from 22:5n-3. The presence of radioactivity in 24:5n-3 and 24:6n-3 suggests that the synthesis of DHA in the retina is similar to that described in the liver.